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\q • Abstract. I emphasize in this contribution how prompt photons can be used to 

probe nuclear parton densities as well as medium-modified fragmentation functions in 
heavy ion collisions. Various predictions in p-A and A- A collisions at LHC energies 
i c*j are given. 

Prompt photon production in hadronic collisions has been extensively studied, both 
experimentally and theoretically, over the past 25 years (see pQ and references therein). 
As indicated in Ref. PQ, it is remarkable that almost all existing data from fixed-target 
>• ■ to collider energies can be very well understood within perturbative QCD at NLO. In 
these proceedings, I briefly discuss how prompt photons in nuclear collisions (p-A and 
A-A) may allow for a better understanding of interesting aspects discussed in heavy-ion 
collisions, namely the physics of nuclear parton distribution functions and medium- 
modified fragmentation functions. Parton distribution functions in nuclei are so far 
poorly constrained, especially in contrast with the high degree of accuracy currently 
reached in the proton channel, over a wide x and Q 2 domain. In particular, only high-x 



X 



(x > lCT 2 ) and low Q 2 (Q 2 < 100 GeV 2 ) have been probed in fixed-target experiments. 
In order to predict hard processes in nuclear collisions at the LHC, a more accurate 
knowledge on a wider kinematic range is necessary. As stressed in [2], the nuclear 
production ratio of isolated photons in p-A collisions, 

can be related to a good accuracy (say, less than 5%) to the parton density ratios 



with x ± = 2p ± I y/s NN . To illustrate this, the ratio R pA is computed for isolated photons 
produced at mid-rapidity in p-Pb collisions at v /s NN = 8.8 TeV in Fig. [T] (solid line), 
assuming the de Florian and Sassot (nDSg) nuclear parton distributions [3j. The above 
analytic approximation R^=q* (dotted line) demonstrates how well this observable is 
connected to the nuclear modifications of the gluon density and structure function; see 
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also the agreement (R pA — K^T^)/ R pA as a dash-dotted line in Fig.[U In nucleus- nucleus 
scattering, the energy loss of hard quarks and gluons in the dense medium presumably 
produced at LHC may lead to the suppression of prompt photons coming from the 
collinear fragmentation process. In Fig. [2j the expected photon quenching in Pb-Pb 
collisions at y/s NN = 5.5 TeV is plotted. A significant suppression due to energy loss 
(taking u c = 50 GeV, see [I] for details) is observed, unlike what is expected when only 
nuclear effects in the parton densities are assumed in the calculation (dash-dotted line). 
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Figure 1. i? pPb of y = isolated photons 
in p-Pb collisions at Js KN = 8.8 TeV. 
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Figure 2. i? PbPb of y — inclusive photons 
in Pb-Pb collisions at ,/s MM =5.5 TeV. 



Finally performing momentum correlations between a prompt photon and a leading 
hadron in p-p and A-A collisions, yet experimentally challenging, appears to be an 
interesting probe of vacuum and medium-modified fragmentation function, as discussed 
in detail in Refs. [51 E]- We refer in particular the interested reader to Fig. 10 of [5J for 
the predictions of 7-7?° momentum-imbalance distributions at the LHC. 
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